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Background: Steroids are the standard treatment for polymyal-
gia rheumatica. The efficacy of the candidate drug methotrexate
has not yet been demonstrated in controlled studies.

Objective: To compare the efficacy and safety of prednisone
plus methotrexate and prednisone alone in patients with polymy-
algia rheumatica.

Design: Multicenter randomized, double-blind, placebo-con-
trolled trial.

Setting: 5 Italian rheumatology clinics.

Patients: 72 patients with newly diagnosed polymyalgia rheu-
matica.

Measurements: The proportion of patients no longer taking
prednisone, the number of flare-ups, and the cumulative pred-
nisone dose after 76 weeks.

Intervention: Prednisone dosage (25 mg/d) was tapered to 0
mg/d within 24 weeks and was adjusted if flare-ups occurred.
Oral methotrexate (10 mg) or placebo, with folinic acid supple-
mentation (7.5 mg), was given weekly for 48 weeks.

Results: Twenty-eight of 32 patients in the methotrexate group
and 16 of 30 patients in the placebo group were no longer taking
prednisone at 76 weeks (P � 0.003). The risk difference was 34
percentage points (95% CI, 11 to 53 percentage points). Similar
results were obtained after adjustment for C-reactive protein level
and duration of symptoms in a multivariate model. Fifteen of 32
patients in the methotrexate group and 22 of 30 patients in the
placebo group had at least 1 flare-up by the end of follow-up (P �
0.04). The median prednisone dose was 2.1 g in the methotrexate
group and 2.97 g in the placebo group (P � 0.03). The rate and
severity of adverse events were similar.

Limitations: Follow-up was short, and a high dose of folinic
acid and a relatively high starting dosage of prednisone were
used. Ten of 72 patients (14%) discontinued treatment or were
lost to follow-up.

Conclusions: Prednisone plus methotrexate is associated with
shorter prednisone treatment and steroid sparing. It may be useful
in patients at high risk for steroid-related toxicity.
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Polymyalgia rheumatica is a syndrome that affects older
people and is characterized by proximal muscular pain

and stiffness. Systemic manifestations and elevated levels of
acute-phase reactants are often seen (1, 2). The mainstay of
therapy is oral steroids (1–3). Prednisone, 15 to 25 mg,
usually suppresses inflammation dramatically (1–9). How-
ever, up to 60% of patients experience disease relapse dur-
ing steroid tapering, and several studies indicate that ste-
roid treatment can only rarely be discontinued before 2
years (2, 3). Higher doses of prednisone are no more effec-
tive, but controlled studies have not addressed this issue.

In a large series of patients taking steroids, the median
reported starting dosage of prednisone was 20 mg/d (1);
Kyle and Hazleman (7) and Ayoub and colleagues (9) re-
ported similar figures. Recent studies indicate that oral ste-
roids should be administered for 18 to 36 months (5–8).
The obvious risk for side effects of this long-term treat-
ment, particularly osteoporosis, hypertension, hyperglyce-
mia, and cataracts (4, 5), supports the need for improved
therapeutic options, mainly in patients at high risk for
steroid-related toxicity (2, 4, 10).

Methotrexate is an effective drug in rheumatoid arthri-
tis, as well as in systemic vasculitis and giant-cell arteritis
(11, 12). In addition, several studies have suggested that
methotrexate is effective in polymyalgia rheumatica when
administered with oral prednisone (13–15). Krall and as-
sociates (13) reported the efficacy of methotrexate in 3

cases, and Wagener (14) confirmed this finding in an
open-label, nonrandomized trial involving 27 patients.
More recently, Ferraccioli and coworkers (15) reported the
efficacy of methotrexate as a steroid-sparing agent in an
open-label, randomized, controlled study involving 24 Ital-
ian patients with classic polymyalgia rheumatica. Only 1
nonrandomized study (16) and 1 randomized, double-
blind, placebo-controlled study (17) have failed to find any
therapeutic advantage of this drug combination. In Ferrac-
cioli and coworkers’ study (15), treatment was discontin-
ued after 12 months in 6 of 12 patients who received
methotrexate and steroids but not in any patients treated
with steroids alone. Methotrexate was administered with a
starting prednisone dosage of 25 mg/d, which was tapered
to 0 mg/d within 6 months. These promising results led
the Systemic Vasculitis Study Group of the Italian Society
for Rheumatology to perform this randomized, double-
blind, placebo-controlled, multicenter trial to assess the ef-
ficacy and safety of prednisone plus methotrexate in a
larger group of patients.

METHODS

Patients
Patients with newly diagnosed polymyalgia rheumatica

who were consecutively observed from June 1998 to De-
cember 1999 were eligible for the study. Five regional
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rheumatology clinics, which receive most of their referrals
from general practitioners, participated. The principal in-
vestigators responsible for following patients in this study
were all rheumatologists.

Polymyalgia rheumatica was diagnosed according to
the criteria outlined by Chuang and colleagues (1). Inclu-
sion criteria were age older than 50 years; erythrocyte sed-
imentation rate greater than 40 mm/h; aching and stiffness
at shoulder, hip girdle, or both for more than 1 month;
and no signs or symptoms of other musculoskeletal or con-
nective tissue conditions, including elevated levels of serum
creatine kinase and polyarthritis (18). Patients with giant-
cell arteritis were excluded. Additional exclusion criteria
were conditions adversely affected by methotrexate or
prednisone treatment, such as chronic hepatitis, liver cir-
rhosis, or serum aminotransferase levels of more than twice
the normal value; chronic lung disease; poorly controlled
diabetes mellitus (fasting plasma glucose level � 6.66
mmol/L [�120 mg/dL]); gastric or duodenal ulcer; osteo-
porotic fractures; peripheral neuropathy; epilepsy; renal
failure; poorly controlled hypertension (blood pressure �
140/90 mm Hg); malabsorption; hemolytic or deficiency
anemia; platelet count less than 150 � 109 cells/L; leuko-
cyte count less than 3.5 � 109 cells/L; neutrophil count
less than 1.5 � 109 cells/L; acute or chronic active infec-
tion; history of neoplasia; steroid administration in the pre-
vious month; previous therapy with methotrexate or other
immunosuppressive agents; or history of long-term alcohol
abuse or drug addiction. No concomitant analgesic medi-
cations were allowed.

Study Design
We conducted an 18-month multicenter, randomized,

double-blind, placebo-controlled study comparing the effi-

cacy and tolerability of oral steroids plus methotrexate ver-
sus oral steroids alone as first-line treatment in polymyalgia
rheumatica. Patients were randomly assigned in a 1:1 ratio
to receive prednisone plus methotrexate or prednisone plus
placebo. The placebo pills appeared identical to the meth-
otrexate pills.

The ethics committees of the participating centers re-
viewed and approved the study protocol. Before entering
the trial, each patient was informed of the nature, duration,
and purpose of the study, as well as of all the potential
benefits and drawbacks that could be expected. All partic-
ipants gave written informed consent.

Treatment Protocol
A single weekly dose of oral methotrexate, 10 mg (4

tablets, 2.5 mg each), or placebo was started at diagnosis
and maintained for 48 weeks. Adherence to the treatment
schedule was assessed by a tablet count of the trial medi-
cation during each visit. A single weekly dose of folinic
acid, 7.5 mg, was administered 24 hours after administra-
tion of methotrexate or placebo. All patients received oral
prednisone, 25 mg/d, at 8.00 a.m. for the first 4 weeks.
Daily doses in the next five 4-week periods were 17.5 mg,
12.5 mg, 7.5 mg, 5 mg, and 2.5 mg. Prednisone treatment
was discontinued thereafter. If clinical and laboratory fea-
tures indicated a relapse, the dose of the previous period
was resumed. If polymyalgia rheumatica recurred after ste-
roids were withdrawn, oral prednisone was restarted at the
lowest dosage that had previously controlled symptoms. All
patients were asked to take oral calcium, 1 g/d, and vita-
min D3, 800 IU/d.

Clinical Assessment
Patients were evaluated before therapy began, every 2

weeks for the first 4 weeks, every 4 weeks from weeks 4 to
24, and every 8 weeks from weeks 24 to 76. Each visit
included a complete physical examination and administra-
tion of a questionnaire designed to assess symptoms and
health status. Adverse events and concomitant therapy
were also recorded. To minimize dropouts, we contacted
by telephone patients who did not present for follow-up.
The principal investigators of each center always assessed
clinical evaluations and outcomes, and a co-investigator
monitored adverse events and drug delivery.

Blood tests for antinuclear antibody, serum creatine
kinase, and hepatitis B and C virus, as well as a latex test
for rheumatoid factor, were scheduled at the baseline visit
only. Complete blood count, erythrocyte sedimentation
rate, C-reactive protein, urinalysis, serum albumin, amin-
otransferases, alkaline phosphatase, glucose, calcium, urea,
and creatinine were tested at the baseline visit and again at
each follow-up visit. Trial medication was withdrawn if the
leukocyte count dropped below 3.0 � 109 cells/L, if the
neutrophil count decreased below 1.3 � 109 cells/L, if the
platelet count decreased below 100 � 109 cells/L, if the
serum creatinine concentration increased to more than
50% of baseline values or more than 159.12 �mol/L

Context

Long-term treatment with oral steroids is the mainstay
therapy for polymyalgia rheumatica.

Contribution

In this double-blind trial, 72 patients with newly diagnosed
polymyalgia rheumatica were randomly assigned to receive
48 weekly doses of oral methotrexate (10 mg) or placebo.
All received folinic acid (7.5 mg/wk) and prednisone (25
mg/d). Prednisone dosages were tapered within 24 weeks
or adjusted if disease flared up. At 76 weeks, more pa-
tients assigned to methotrexate were steroid-free and
fewer had had disease flare-ups compared with those
assigned to placebo.

Implications

Combining methotrexate with prednisone may decrease
the need for long-term steroid therapy in polymyalgia
rheumatica.

–The Editors
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(�1.8 mg/dL), or if aminotransferase levels exceeded
100% of upper-normal values.

Patients reported adverse events, which were defined as
a new diagnosis or incidence of any condition during the
treatment protocol, during scheduled visits or at any time
throughout the study. Patients were asked which adverse
events they experienced at each visit, based on a list of
possible adverse events that was read to them. In addition,
they were instructed during the first visit to spontaneously
report to the investigator any adverse events that occurred
during the study.

We defined a flare-up of signs and symptoms of poly-
myalgia rheumatica (aching and stiffness at shoulder, hip
girdle, or both) accompanied by an increased erythrocyte
sedimentation rate (�30 mm/h), C-reactive protein level
(�5 mg/L), or both as a relapse if it was observed during
steroid tapering and as a recurrence if it was observed after
steroid withdrawal. The principal investigator assessed re-

lapses and recurrences at every follow-up visit or when an
unscheduled visit was requested by patients.

Outcome Measures
We planned to attempt to withdraw steroids after 24

weeks of therapy if possible. Efficacy was assessed as the
number of patients no longer taking steroids at 76 weeks
(primary end point). Secondary outcomes were the num-
ber of patients no longer taking steroids at 24 and 48
weeks, the number of patients with disease flare-ups (re-
lapses or recurrences), the total number of flare-ups, the
duration of prednisone therapy, the cumulative dose of
prednisone, and the number of adverse events.

Sample Size
We chose the sample size on the basis of the propor-

tion of patients no longer taking steroids at 76 weeks in
recently published series from centers involved in our clin-
ical trial (5, 8, 19). By pooling these data, we expected that
approximately 40% of patients in the placebo group would
no longer be taking steroids at 76 weeks. Therapy had to
perform at least twice as well in the treatment group com-
pared with the placebo group to be considered a clinically
important difference. A 2-group chi-square test with a
2-sided significance of 0.05 would have 90% power to
detect an assumed difference of 40 percentage points be-
tween the placebo and treatment groups when the sample
size in each group is 30 or greater. We tentatively increased
the sample size to 72 patients, assuming a dropout rate of
20%.

Randomization and Blinding
We randomly allocated patients to a treatment group

using a 1:1 ratio balanced in blocks. Assignment was not
stratified by center. For practical purposes, each center sys-
tematically received medication in lots for 10 consecutive
patients, and a pharmacist at each center dispensed it. All
study personnel and participants were blinded to treatment

Figure 1. Flow of participants through the study.

MI � myocardial infarction; RA � rheumatoid arthritis.

Table 1. Demographic Characteristics and Main Baseline
Characteristics of the Patients Studied*

Characteristic Methotrexate Group
(n � 36)

Placebo Group
(n � 36)

Demographic
Age, y 72.5 � 7.9 72.33 � 7.28
Women, n (%) 25 (69) 23 (64)
White ethnicity, n 36 36

Clinical features
Fever, n 12 16
Weight loss, n† 8 7
Peripheral arthritis, n 11 12
Tenosynovitis, n 2 1
Duration of symptoms, mo 3.2 � 1.4 2.6 � 1.1

Laboratory features
Erythrocyte sedimentation rate,

mm/h
71.2 � 24 71.9 � 19

C-reactive protein level, mg/L 61.4 � 2.9 78.1 � 2.6

* Values presented with a plus/minus sign are means � SD.
† More than 8% of body weight during the preceding 2 months.
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assignment for the duration of the study. Blinding was not
formally assessed.

Statistical Analysis
Continuous variables were reported as the mean

(�SD) or as the median and first and third quartiles, if
skewed. Frequencies and percentages were calculated for
categorical variables. All analyses were based on the inten-
tion-to-treat principle. Model assumptions were checked in
all cases. A 2-sided P value less than 0.05 indicated statis-
tical significance. We used Stata software, version 7 (Stata
Corp., College Station, Texas), for all analyses.

Primary End Point

The proportion of patients no longer taking steroids at
76 weeks was compared according to treatment by using a
multivariate, conditional fixed-effects logistic model (with
conditioning on study center) while controlling for dura-
tion of symptoms and C-reactive protein level. We used
the likelihood ratio test to compare the bivariate models
containing only the treatment term with the multivariable
models. Treatment comparisons were reported as differ-
ences in proportions and corresponding 95% CIs, calcu-
lated according to Newcombe (20). We excluded treat-
ment-by-center interaction using the likelihood ratio test.
All patients who completed follow-up were included (Fig-
ure 1).

Because of missing data, 4 of 32 patients in the meth-
otrexate group and 6 of 36 patients in the placebo group
were not included in the analysis comparing the percent-
ages of patients no longer taking prednisone (Figure 1). To
determine the sensitivity of the results to these missing
data, we performed a sensitivity analysis with 3 scenarios:
best case (all successes in the methotrexate group and all
failures in the placebo group), worst case (the opposite),
and intermediate case (50% of successes and failures for
each treatment group).

Secondary End Points

The association between methotrexate treatment and
the proportion of patients no longer taking steroids at 24
and 48 weeks, as well as the proportion of patients with
relapses or recurrences, was assessed by using the Fisher
exact test. The number of flare-ups and adverse events per
patient, as well as duration of prednisone therapy and cu-
mulative dose of prednisone, were compared by using the
Mann–Whitney U test. The Mann–Whitney U test was
also used to compare intermediate assessments (at 24 and
48 weeks) of cumulative doses of prednisone between
groups. All patients who completed follow-up were in-
cluded in the evaluation of secondary end points. For ad-
verse events, all randomly assigned patients were consid-
ered.

Role of the Funding Source
The protocol was funded by a grant from IRCCS Poli-

clinico San Matteo Hospital, after approval of the scientific
committee. The funding source had no role in data collec-
tion, analysis, or interpretation or in the decision to submit
the manuscript for publication.

RESULTS

Baseline Characteristics and Follow-up
Thirty-six patients were randomly assigned to receive

methotrexate, and 36 were randomly assigned to receive
placebo (Figure 1). Main demographic and clinical char-
acteristics of the patients are shown in Table 1. Baseline
characteristics were similar between groups, except that pa-
tients assigned to placebo had a slightly shorter average
duration of symptoms and higher C-reactive protein levels.

In the first 6 months of the study, 2 patients in the
methotrexate group and 2 in the placebo group were lost to
follow-up. In addition, 1 patient in the placebo group de-
veloped overt rheumatoid arthritis and withdrew from the
study, and 1 patient in the methotrexate group and 2 pa-
tients in the placebo group withdrew before protocol com-
pletion because of adverse events. Thus, 33 patients (92%)

Table 2. Treatment Results throughout the Follow-up Period and at the End of the Study*

Characteristic 0–24 Weeks 24–48 Weeks

Methotrexate
Group

Placebo
Group

P
Value

Methotrexate
Group

Placebo
Group

P
Value

Patients no longer taking prednisone at 24, 48,
and 76 wk, n/n

16/32 15/30 0.2 26/32 14/30 0.008

Relapses, n 8 8 – 12 18 –
Recurrences, n 0 0 – 3 11 –
Patients with �1 relapse or recurrence, n/n 7/32 8/30 0.2 10/32 19/30 0.02
Duration of prednisone therapy, wk 24† 24† 8.5 � 9.57 13.2 � 9.97
Median duration of prednisone therapy (1st–3rd

quartiles), wk
24† 24† – 4 (0–17) 14 (0–24) 0.09

Total prednisone dose, g 2.10 � 0.2 2.07 � 0.2 0.32 � 0.43 0.53 � 0.54
Median prednisone dose (1st–3rd quartiles), g 1.96 (1.96–2.1) 1.96 (1.96-2.1) 0.2 0.07 (0–0.63) 0.367 (0–0.91) 0.11

* Values presented with a plus/minus sign are means � SD.
† During the first 24 weeks, all patients received prednisone, as described in the protocol design.
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in the methotrexate group and 31 patients (86%) in the
placebo group completed the treatment protocol. Two ad-
ditional patients (1 taking methotrexate and 1 taking pla-
cebo) were lost to follow-up after 48 weeks. At the end of
the 76-week follow-up period, 32 patients (89%) in the
methotrexate group and 30 (83%) in the placebo group
were available for clinical examination. Adherence to treat-
ment, evaluated by tablet count, was optimal in all cases
(no tablets were missed during the treatment period).

Clinical Efficacy
After therapy began, all but 2 patients had complete

clinical response with normalization of laboratory features
within the first 4 weeks. The 2 remaining patients, both
treated with methotrexate, had delayed responses and be-
gan prednisone tapering after 8 weeks. The first flare-up
was found at week 16 in both groups. Table 2 describes
the changes in outcome measures during follow-up and at
the end of the study.

Primary End Point
Sixty-two patients made up the full analysis sample

(Figure 1). The proportion of patients who were free of
steroids at 76 weeks was higher in the methotrexate group
(28 of 32 patients) than in the placebo group (16 of 30
patients) (risk difference, 34 percentage points [95% CI,
11 to 53 percentage points]). After adjustment for duration
of symptoms and C-reactive protein levels, similar results
were obtained. In a sensitivity analysis, the risk difference
was 44.4 percentage points (CI, 23.1 to 60.8 percentage
points) in the best-case scenario, 30.6 percentage points
(CI, 9 to 48.6 percentage points) in the intermediate-case
scenario, and 16.7 percentage points (CI, 4.5 to 36 per-
centage points) in the worst-case scenario.

Secondary End Points
All 62 patients in the full analysis sample were consid-

ered. The proportion of patients no longer taking steroids
at 24 weeks was 50% in both groups, while the efficacy of
therapy was higher in the methotrexate group at 48 weeks
(81% vs. 47%). The proportion of patients who experi-

enced 1 or more flare-ups (relapse or recurrence) was lower
in the methotrexate group (47% vs. 73%). The number of
flare-ups per patient was lower in the methotrexate group
than in the placebo group (27 episodes vs. 50 episodes;
P � 0.009). Four patients (2 in the methotrexate group
and 2 in the placebo group) showed relapse of mild symp-
toms without laboratory evidence of relapse; these events
were not considered flare-ups. Both duration of prednisone
therapy and total dose of prednisone were also significantly
lower in the methotrexate group at week 76. Figure 2
shows the median cumulative prednisone dose throughout
follow-up.

Adverse Events
All 72 randomly assigned patients were included in the

analysis of adverse events. Forty-two adverse events were
recorded in patients treated with methotrexate, and 34 ad-
verse events were recorded in patients taking placebo
(Table 3) (P � 0.2). However, the same proportion of
patients experienced adverse events in both groups (26 of
36 patients; P � 0.2). When gastrointestinal symptoms
were grouped, the proportion of affected patients was
higher in the methotrexate group than in the placebo
group, although not significantly so (8 patients with 12
events and 3 patients with 4 events, respectively; P �
0.19). The severity of gastrointestinal adverse events was
reported as mild in all but 1 patient, who was receiving
methotrexate and developed a moderately severe episode of
melena. Methotrexate was withdrawn because of adverse
events in 1 patient who had a femur fracture after major
trauma. Two patients in the placebo group withdrew from
the treatment protocol because of myocardial infarction
and cerebrovascular ischemic disease, respectively. No pa-
tient developed cytopenia or reduction in hemoglobin lev-
els, and no elevated levels of liver enzymes required with-
drawal from the study. Transient, slight elevation of serum
aminotransferase levels was found in 1 patient treated with
methotrexate and in 2 patients treated with placebo. Two
patients in the placebo group had increased blood fasting

Table 2—Continued.

48–76 Weeks 0–76 Weeks

Methotrexate
Group

Placebo
Group

P
Value

Methotrexate
Group

Placebo
Group

P
Value

28/32 16/30 0.003 28/32 16/30 0.003

0 7 – 20 33 –
4 6 – 7 17 –
4/32 10/30 0.07 15/32 22/30 0.04
5.1 � 9.43 14.4 � 12.4 37.75 � 17.41 51.73 � 20.12
0 (0–3) 18 (0–28) 0.004 30 (24–44) 56 (36–72) 0.007

0.19 � 0.40 0.62 � 0.72 2.62 � 0.91 3.22 � 1.3
0 (0–0.09) 0.56 (0–0.96) 0.002 2.1 (1.96–2.9) 2.97 (2.17–3.65) 0.03
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glucose levels, which were treated by diet alone in 1 and by
diet plus oral glibenclamide in the other.

DISCUSSION

This randomized, double-blind, placebo-controlled
trial shows that the proportion of patients with polymyal-
gia rheumatica who were free of steroids at 76 weeks was
higher in the methotrexate plus prednisone group (28 of
32 patients) than in the placebo plus prednisone group (16
of 30 patients). Results from the sensitivity analysis sup-
ported the main analysis, although in the worst-case sce-
nario statistical significance was not reached. The propor-
tion of patients who experienced 1 or more flare-ups was
lower in the methotrexate group than in the placebo group
(47% vs. 73%), as was the total number of flare-ups (27
episodes vs. 50 episodes).

The only previous randomized, double-blind, placebo-
controlled study on the efficacy of methotrexate in poly-
myalgia rheumatica yielded disappointing results. This
probably resulted from the short duration of methotrexate
treatment, the high number of dropouts (19 of 40 pa-
tients), and the low dosage of methotrexate used (17). By
contrast, the open-label study of Ferraccioli and coworkers
(15), which represented the basis for our present trial,
showed that methotrexate had good efficacy. A new feature
of our study was the addition of folinic acid to the treat-
ment protocol to avoid unnecessary side effects in an el-
derly patient sample. This approach was recently supported
by the results of a large controlled trial in patients with
rheumatoid arthritis (21), which showed that folate supple-
mentation decreased the incidence of elevated aminotrans-
ferase levels and made interruption of methotrexate ther-
apy less likely. In that study, patients received 2.5 to 5 mg
of folinic acid per week; we chose to administer 7.5 mg/wk
because only 7.5-mg tablets are available in Italy.

Our positive results are in keeping with those of a
similar study by Jover and colleagues (12) in patients with
giant-cell arteritis. In that study, methotrexate therapy was
started at a weekly dose of 10 mg and was continued for 24
months. A remarkable similarity between our study and
that of Jover and colleagues is that the steroid-sparing ef-
fect of methotrexate was seen only at long-term follow-up.
In contrast, 2 other studies of patients with giant-cell ar-
teritis showed no advantage of adding methotrexate to
standard steroid therapy (22, 23). The first examined a
small series of patients treated late in the course of their
disease with 7.5 mg of methotrexate per week (22). In the
second study (23), steroid dosages were rapidly tapered to
an alternate-day schedule, which is less effective than the
daily regimen (24). More important, follow-up lasted only
12 months, whereas the adjunctive effect of methotrexate
observed by us and by Jover and colleagues (12) was seen

Figure 2. Median cumulative dose of prednisone in the
methotrexate group and the placebo group compared with the
lowest amount scheduled by treatment protocol.

Vertical bars represent 75th percentiles. Table 3. Adverse Events Observed during the Study

Adverse Event Methotrexate Group
(n � 36), n

Placebo Group
(n � 36), n

Weight gain* 4 2
Urinary tract infection 7 6
Hypertension 5 3
Tachycardia 0 2
Other cardiovascular disorders 3 5
Fracture 2 1
Other musculoskeletal symptoms 2 1
Neuropsychiatric disorders 3 5
Dyspepsia 6 2
Nausea or vomiting 1 1
Diarrhea 2 0
Stomatitis 1 0
Other gastrointestinal symptoms 2 1
Alopecia 1 0
Diabetes mellitus 0 2
Exacerbation of cataract† 0 2
Other 3 1

* More than 5% of body weight at the screening visit.
† Evidenced by blurring of vision. Confirmed by an ophthalmologist in all cases.
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only after the first year. Furthermore, despite the compa-
rable incidence of treatment failures between groups, fewer
relapses in the form of isolated polymyalgia rheumatica
occurred in the methotrexate group (12). This finding, al-
though in a different setting, is in keeping with our results.

In our study, mild gastrointestinal symptoms were
more common in methotrexate-treated patients and the
overall incidence of adverse events was similar between
groups. We did not find any substantial reduction in
steroid-related toxicity in the methotrexate group despite
the lower cumulative dose of prednisone used. This prob-
ably reflects the low incidence of steroid-related side effects
in our study. In fact, our selection criteria excluded most of
the patients at high risk for steroid toxicity. Also, 18
months of follow-up may be insufficient to detect many
steroid-related side effects; the average time from therapy
initiation to appearance of a first side effect has been re-
ported as 1.6 years (4). Although no patients withdrew
from our study because of methotrexate-related laboratory
abnormalities, patients treated with methotrexate should
be monitored according to the usual guidelines for rheu-
matoid arthritis.

Our study was not specifically designed to quantify the
steroid-sparing effect of methotrexate. However, in pa-
tients treated with this drug, the cumulative prednisone
dose decreased by more than 25% over an 18-month pe-
riod. Such reduction should be especially advantageous in
patients with diabetes mellitus, hypertension, glaucoma,
osteoporotic fractures, and other disorders negatively af-
fected by higher steroid doses.

Our study has several limitations. First, we followed
patients for only 18 months. Second, we used a relatively
high starting dosage of prednisone and tapered it rapidly
over 24 weeks, which may have contributed to the high
incidence of flare-ups in the first 12 months of follow-up.
Third, 10 of 72 patients (14%) discontinued treatment or
were lost to follow-up. Finally, we used a high dose of
folinic acid, which may have reduced both the efficacy of
methotrexate and the incidence of methotrexate-related ad-
verse events.

In conclusion, our data suggest that combination ther-
apy with prednisone and methotrexate can be effective in
polymyalgia rheumatica when methotrexate is adminis-
tered for at least 1 year from disease onset at a dosage of at
least 10 mg/wk. This schedule can reduce the incidence of
flare-ups and the amount of prednisone required to main-
tain remission. Our findings could be of practical impor-
tance in the clinical setting, particularly in patients who
cannot tolerate high doses of prednisone. Further studies
should address the efficacy of methotrexate as induction
therapy and examine whether methotrexate supplementa-
tion may allow lower initial doses of prednisone.
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